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Study on Maraging Steels Containing Chromium and Niobium

Toru ARAKI, Hiroaki Masul and Koji SHIBATA

Synopsis:

Fe-Ni-Cr maraging type steels with two different kinds of matrices were studied on their micro-sub-

structures and aging behaviors.

1) A kind of dissimilarity was observed in the micro-substructures of martensites annealed at different

levels of temperatures.

2) Increase of the annealing temperatures generally resulted in a retardation of the aging process and
in higher peak hardness values which appeared to be associated with niobium.

3) Steels with higher chromium matrix had a tendency of retarding the aging process, which was
observed in many features. Particularly when directly quenched to a subzero temperature, they showed

peculiar subcell structures and some higher strength values.
4) In the case of higher nickel matrix the reverted austenite precipitated in a continuous manner by

forming Widmanstitten figure, whereas in the higher chromium matrix rather massive austenite appeared

preferentially nucleating on the sub-boundaries regardless of other precipitating substances.
(Received 15 Dec. 1967)
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Table 1. Composition of steels studied (%).

Sample c ‘ Ni Cr Ti Nb Be

NC1 0:010 | 1613 3-47 — -

NG 2 0004 '  17:87 2-08 0-91 -

NC3 0-004 17764 | 201 045 048 | — ‘
NC 4 0010 + 1631 | 307 027 072 | “45’528.81
¥ . . . . __ .

NC5 0:010 1600 3-42 091 <0
CN 1 0-003 | 838 13-84 — — — S <0°009
CN 2 0003 : 836 13-79 0-85 e

CN3 0004 | 823 | 1375 051 050 | —

CN 4 0-010 813 13-95 0-21 0.75

CN5 0-010 873 13-91 = 1:08

CN 6 0-003 8-33 13-91 050 — 0-10
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Fig. 1. Orientation relationship between two
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1100°C annealed)

REEHRELIRINTEE & & £ 70\ ~_— 2 #F (NC-1,CN-1)
CoWTH 2EDIUE S DRk ) OBLERELTL,
ZOEE DIFHRILIBELGE <BRHE LD X5 THBD.
32 MAETHHEREDEOCORYEHNDBEIIC

DIVT

TTR Cr 2% 8L CNRITEWTIESLELZ T E
T, BHROBHRILEEALLIDEL LD OD
WEFASRON, X5 ik e@maBEi e
5L, lath O IR D 5V WK O BRI % < B
BT LzE L7 (Photo. 1). Z 0BT, Z0&

Photo. 1. Thinfoil electron micrograph of CN2,
as subzero quenched. x35000 (3/5)
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Fig. 8. Orientation relationship between marten-
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Photo. 4. Thin-foil electron micrograph of CN4,
aged for 96hr at 500°C. x 50000 (1/2)
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Photo. 5. Thn"vfoil electron micrcgraph of NCI,
aged for 150 hr at 500°C. x 50000 (1/2)
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Changes of Microstructures and Mechanical Properties of

Types 304 and 316 Austenitic Steels after Long Aging

Synopsis:

Tohru MiIMINO, Kazuhisa KINOSHITA,

Takayuki SHINODA and Isgo MINEGISHI

18-8 series stainless steels, which being used widely for big boiler plants recently, reveal some changes
of mechanical properties during their use at high temperatures, resulting from the change of structures, i. e.,
precipitation of carbide particles and their coalescence.

Types 304 and 316 stainless steels were aged for up to 10,000 hr at approximate service temperature in use
of 650°C. The changes of structure, especially, the changes of observed shapes of precipitated carbides, were
examined by optical and electron microscopies and those of mechanical properties were also investigated.

As results, there was no major change in microstructures of type 304L steel having carbide precipitates
coalescing on the grain boundaries after aging for 10,000 hr But much carbide precipitates which have
many shapes were observed on grain boundaries and also within grains of type 304H steel. The Charpy
impact values of both steels became lower.

The carbides precipitated mainly on grain boundaries of type 316H steel and had many shapes for

example hexagonal plate-like and needle-like.
(Received 16 Nov. 1967)
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